Correlation of nucleolar organizer regions with secretory and regenerative process in experimental cerulein-induced pancreatitis in the rat.
Silver staining of nucleolar organizer regions (AgNORs) demonstrates loops of DNA that transcribe ribosomal RNA. Their number and size have been attributed to rDNA transcription activity involved in protein synthesis and thus associated with proliferation. The exact relationship among proliferation, protein synthesis, and expression of AgNORs is, however, not yet well established. We therefore investigated AgNORs in an experimental model of cerulein-induced rat pancreatitis. During secretory stimulation with maximal doses of cerulein (0.25 micrograms/kg/h) for 12 h, AgNOR number and size per nucleus as well as 3H-thymidine label index did not change, although there was a marked increase in pancreatic volume flow, up to 150%, and of protein synthesis rate, up to 180% of the control levels. In contrast, after infusion of supramaximal doses of cerulein (5.0 micrograms/kg/h), AgNOR and 3H-thymidine label values rose significantly, with a distinct peak at day 3 after induction of pancreatitis. Most interestingly, AgNOR number and size were elevated 12 h before DNA replication started as determined by 3H-thymidine incorporation. At the same time intracellular protein synthesis proved to be decreased approximately 30-50% compared to controls. Our data confirm that AgNOR is a marker of proliferation that reflects regulatory events in the cell cycle earlier than 3H-thymidine incorporation. Here we demonstrate for the first time that this phenomenon is independent of the total intracellular protein synthesis rate.